Colorectal cancer (CRC) is one of the tumours with the highest incidence and mortality in the Spanish population. Nevertheless, the advances in prevention and treatment have contributed to an increased number of patients who survive for prolonged periods of time. In addition, despite recurrences, improved survival following metastasis resection is likewise on the rise. This underscores the importance of carrying out follow-up programmes even in low-risk patients for the early detection of recurrence. The main objective of this article is to provide a set of recommendations for optimising the follow-up of CRC survivors as well as for managing the sequelae that result from either pharmacological or surgical treatment.
Introduction
Colorectal cancer (CRC) was the highest incidence tumour in 2017 in Spain across both sexes. More than 34,000 new cases were diagnosed according to data from GLOBOCAN 2012 after extrapolation to the Spanish population for the year 2017 by the Spanish National Statistics Institute (INE) [1] . In approximately 80% of patients, the tumour is located in the colon or rectum, and surgical resection is the treatment of choice. However, between 30 and 50% of these patients will have a recurrence, with most metastases appearing in the liver followed by the lung [2] . As it is possible to achieve a 5-year survival rate of 40% following resection of liver or lung metastases, the objective of follow-up programmes is the early detection of recurrences to enable surgical resection of the lesions. Several factors must be taken into account in a proposed follow-up programme: (1) more than 90% of recurrences occur in the first 5 years after surgery and most of them within the first 3 years [3] ; (2) approximately 7% of patients will present with metachronous colon tumours [4] ; (3) the risk of recurrence is determined by several factors that can be used to stratify the type of patient follow-up.
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The TNM stage is the most important factor in determining the risk of recurrence; (4) as the objective of follow-up is to detect metastases in the phase where resection is possible, the follow-up should be performed only in patients who are likely to tolerate a major surgical procedure and the subsequent chemotherapy treatment. Last, attention to sequelae from previous treatments received must have taken into account and managed accordingly, and lifestyle modifications might be recommended.
Definition of colorectal cancer survivor and stratification
In this article, a CRC survivor is defined as a patient who has completed the specific treatment prescribed (surgery, chemotherapy and/or radiotherapy) with no evidence of disease. Taking the differences in both the primary treatment and the type of local recurrence into account, colon cancer and rectal cancer will be considered separately in this article.
The target population for the recommendations presented in this article consists of adult patients classified as stages I-III at the time of diagnosis. It is important to bear in mind that the evidence levels to followup stage I patients are relatively lower due to a lack of pertinent studies. In addition, the follow-up data are insufficient to extrapolate these recommendations to patients with stage IV CRC who have undergone metastasectomy [5] . Follow-up examinations should only be performed on patients in whom treatment decisions will be affected by the results obtained. By contrast, follow-up should not be performed in subjects who, due either the presence of serious comorbidities or because they have a limited life expectancy, are not candidates for surgery or systemic treatment [6] .
The median age of surviving CRC patients is similar to the age of being at risk for other cancers, so it is recommended not to exclude these patients from the screening programmes offered to the general population [7] . Patients affected by hereditary CRC syndromes, such as familial adenomatous polyposis or Lynch syndrome, are excluded from this guide due to the special clinical characteristics and peculiar preventive aspects of these disorders.
The recommendations from this consensus should be individually modified according to the type of treatment received and the risk of recurrence. To this end, it is convenient to stratify the CRC survivors into differentiated groups: (1) stage I colon cancer; (2) stage I rectal cancer; (3) stage II or III colon cancer; and (4) stage II and III rectal cancer.
Recommendations for follow-up of colorectal cancer survivors

Colonoscopy
Colonoscopy is the standard method for diagnosing all types of neoplastic colon lesions, whatever the indicative clinical situation or the tumour size and stage. It is used as often in the early diagnosis of CRC as in the follow-up after detection and treatment of the lesions discovered. The intensity of the follow-up will depend on the individual patient's risk profile, which is defined in this case for patients who have been diagnosed with stage I or II/III colon or rectal cancer and who are disease-free after receiving radical treatment. It is assumed in these cases that the patient has undergone a high-quality colonoscopy in the perioperative setting, or between 3 and 6 months after surgery in cases of obstructive cancer [8] . This colonoscopy is indicated to rule out metachronic lesions and to eliminate all associated polyps that might be present. Table 1 shows the main follow-up recommendations concerning colonoscopy in patients of this type. For both colon and rectal cancer, and after curative surgical resection, the U.S. Multi-Society Task Force on Colorectal Cancer recommends performing a first colonoscopy year after surgery or, where appropriate, after postoperative colonoscopy in cases of obstructive cancer. After the first colonoscopy, a second is recommended 3 years later, and every 5 years thereafter provided no significant findings are observed [8] . The European Society for Medical Oncology (ESMO) has published separate recommendations for early colon cancer [9] , primary colon cancer [10] and rectal cancer [11] . Nevertheless, for the purposes of this article, ESMO establishes the same criteria for these three cases, with a first colonoscopy after one year and then every 3-5 years thereafter in the absence of findings. In other words, a flexible recommendation for the successive intervals is established. The American Society of Clinical Oncology (ASCO) considers colonoscopy at 3 years to be unnecessary but establishes a fixed interval of 5 years after the first-year colonoscopy provided there are no relevant findings [6] . The American Cancer Society (ACS) recommends successive colonoscopies after 1, 3, and 5 years, although it references the ASCO recommendation of omitting the intermediate screening after 3 years [5] . Finally, the National Comprehensive Cancer Network (NCCN) also indicates that for this type of patient, an appropriate criterion is a first colonoscopy at one year, a second at 3 years, and successive tests every 5 years for both colon [12] and rectal cancer [13] . The intensified follow-up in patients does not seem to result in significant differences in survival, but also not in terms of the complications due to performing the colonoscopy [14] . This result, which corresponds to a broad systematic review of the Cochrane Library, justifies the more conservative recommendation of ASCO for follow-ups every 5 years after the first colonoscopy at one year. Even so, everything necessarily depends on the quality of the first and successive colonoscopies and, of course, on the degree of compliance with the guidelines themselves by the clinicians who must apply them [15] .
Regarding the cost-effectiveness of the various colonoscopy follow-up alternatives, although some authors suggest that intensified follow-up could offer potential advantages with reasonable cost increases, it is generally considered that the evidence is inconsistent and that further studies are required [16] .
The main recommendation for colonoscopy follow-up is to ensure that it begins with a high-quality initial endoscopy in the perioperative setting. Thereafter, the follow-up can be done one year following the initial colonoscopy and subsequently every 5 years, provided there are no individual reasons to indicate more frequent screening.
Laboratory tests, imaging, and clinical follow-up
There is a general consensus on the advisability of post-surgical follow-up in CRC patients. In this sense, several nonrandomised studies and meta-analyses suggest that systematic follow-up of CRC patients increases the possibility of resecting the disease upon recurrence and improves patient survival. Consequently, various publications and scientific societies recommend, in a more or less precise manner, the protocolised follow-up of patients with resected CRC [6, 9, 12, [17] [18] [19] .
Given the heterogeneity with which meta-analysis results are presented, it can be concluded that there is evidence of a benefit in terms of 5-year survival for intensive follow-up, while the number of recurrences detected is similar for both the intensive and minimal follow-up strategies. Although the results are somewhat controversial, most of the guidelines recommend carrying out intensive follow-up after performing surgery in CRC patients (level of evidence: IA) [20, 21] .
However, the tests or explorations that should be performed during the follow-up of asymptomatic patients, their frequency, or for how long they should be followed up, are still not well defined. Most studies have included the clinical history, physical examination, and laboratory tests, especially the serial quantification of carcinoembryonic antigen (CEA), radiological studies, and colonoscopy. There is no consensus regarding the duration of follow-up, although globally, the guidelines recommend carrying out clinical and analytical follow-up for 5 years. However, it is probably necessary to establish the length according to the risk for the individual patient.
There is no consensus regarding the implementation of intensive follow-up in patients with stage I colorectal cancer. Stage I cases have been excluded in some randomised studies; however, these patients have been included in studies in which a positive impact on survival has been demonstrated [22] . On this basis, some guidelines, such as those of the NCCN, recommend follow-up in these patients exclusively with colonoscopy [6, 12] , while in others such as the ESMO guidelines, or those of the Spanish Society of Medical Oncology (SEOM), stage I patients are not excluded from intensive follow-up [9, 18] .
After reviewing the available literature, the main recommendations that can be established for patients with stage I and risk factors for recurrence, such as lymphovascular invasion, positive margins, poorly differentiated tumours, and T2, suggest follow-up with the same strategies as are used in stage II and stage III patients (level of evidence: 2C). Table 2 shows the main recommendations from the clinical guidelines on clinical and radiological follow-up for stage IIIII CRC.
Clinical follow-up and CEA
The majority of randomised studies and meta-analyses that explore the role of clinical and analytical follow-up in patients with resected stage IIIII CRC demonstrate the impact on survival and the increase of curative resections upon recurrence. Nevertheless, it has not been possible to 1 3 determine an exclusive role of CEA in clinical trials, associated with an increase in imaging techniques and colonoscopies [23, 24] .
With regard to the frequency of testing, a joint analysis of the ACCENT database is available with 20,898 stage II and III patients included in 5 adjuvant treatment studies. Here, 62% of patients with a recurrence were identified within the first 2 years, 80% at 3 years, and 92% at 4 years. The recurrence rate was less than 1.5% per year after 5 years and dropped to less than 0.5% per year after 10 years [25] .
Based on these and other data, there is a consensus in most of the guidelines to recommend clinical visits and a CEA determination every 3-6 months during the first 2 years, and then twice per year for a total of 5 years (level of evidence: 1B).
Radiological follow-up
The liver and lung are the most frequent sites of metastatic CRC recurrence that are also amenable to surgical rescue. A limitation inherent in the available trial data when the follow-up method of choice is analysed is the long period of time over which the studies were conducted. Over this period, improved resolution in the computed tomography (CT) and magnetic resonance (MR) techniques, as well as the incorporation of positron emission tomography (PET), have improved the ability to identify and evaluate the resectability of metastatic lesions.
No trial to date has determined the optimal frequency for performing the liver imaging techniques. No study has directly compared the effectiveness of the liver imaging from 6 to 12 months, particularly with the modern techniques. There is not enough evidence to recommend imaging every 6 months, although this can be considered for very highrisk patients such as those with a previous resection of liver metastases, N2 disease, or indeterminate lesions in previous images. It is therefore generally recommended that radiological tests be performed annually [3, 14, 26] .
The lung is the most frequent site of distant metastasis, especially for rectal cancer, and it is also amenable to surgical rescue. On this basis, most of the guidelines incorporate a chest CT in the CRC follow-up. However, the data are insufficient to recommend PET follow-up on a routine basis [6, 12] .
Based on the available evidence, the main recommendation for rectal cancer cases is to perform annual CT scans of the chest, abdomen, and pelvis for 5 years (level of evidence: 1B). Table 3 shows the main sequelae arising from the treatments used in the CRC. 
Sequelae due to previous colorectal cancer treatment
Medical sequelae
Three phase III studies have established oxaliplatin-based chemotherapy as the basis of adjuvant treatment for stage III colon cancer [27] . One of the adverse effects of this drug is its peripheral nervous system toxicity, which can manifest in acute or chronic form. Acute neurotoxicity is characterised by peripheral sensory neuropathy that manifests primarily as dysaesthesia and/or paraesthesias of the extremities that can be accompanied by cramps, usually exacerbated by cold, and which usually disappear between treatment cycles; these can also manifest in the perioral and pharyngeal regions. Chronic neurotoxicity appears following prolonged exposure to the drug, and is related to the dose, treatment duration, and the cumulative dose received [28] . There is currently no established preventive treatment [29] . There is no effective treatment for the neurotoxicity once it is established. While complete resolution occurs in some cases, the neurotoxicity is often only partially reversible.
Surgical sequelae
Intestinal and anorectal problems
Altered control of bowel elimination is a long-term effect that occurs in up to 49% of CRC survivors [30] . This can limit the patient's activities and quality of life, and is a function of the extent and type of surgical resection performed. It commonly occurs in rectal cancer patients who have undergone a low anterior resection [31, 32] . This effect also occurs more frequently in patients who receive radiation therapy, regardless of whether administered before or after surgery [33, 34] . Nevertheless, neoadjuvant chemoradiotherapy is preferable to adjuvant therapy, given the lower rate of longterm gastrointestinal toxicity and anastomotic sequelae [35] . Antidiarrheal drugs and dietary modifications are the firstline treatment [35, 36] . In case of faecal incontinence, the available options include medical therapy to reduce stool frequency and improve its consistency; biofeedback to improve control of the pelvic floor; and, occasionally surgery. One of the options is neurostimulation of the sacral roots and/or the posterior tibial nerve in patients with functional sequelae who are free of tumour recurrence [36] [37] [38] .
Complications due to radiotherapy
Chronic radiation proctitis is a delayed response to radiation therapy caused by atrophy and fibrosis of the irradiated intestinal epithelium. In general, symptoms develop later after radiation exposure and can include diarrhoea, rectal urgency and/or pain, obstruction, and bleeding. Other causes of proctitis, such as infections or inflammatory bowel disease, must be ruled out. There is little quality evidence for the optimal management of these patients. In general, management is adapted to the specific pattern of symptoms and their intensity. Patients with mild symptoms (occasional hematochezia or mild tenesmus) usually do not require treatment. The stool softening agents occasionally associated with the use of anal stents are a first-line conservative treatment for alleviating mild obstructive symptoms that result from radiation-induced stenosis. Mesalamine suppositories and/or sucralfate enemas or glucocorticoids are used in severe cases. Other possible alternatives include the use of endoscopic therapies, such as argon and/or neodymium-YAG laser coagulation, bipolar electrocoagulation (BICAP), radiofrequency ablation, or application of 4% formalin. Surgery is reserved for patients with intractable symptoms such as severe stenosis, pain, haemorrhage, perforation, or fistulas (rectovaginal or vesicovaginal). This procedure is not free of complications (15-80%) or mortality (3-9%) and comes with a greater possibility of permanent ostomy. Proctectomy can become the only option for some patients [39, 40] . Pelvic radiotherapy can predispose the patient to bone loss and an increased bone fracture risk. Although there is little data on patients treated for rectal cancer, receiving radiotherapy appears to be linked to a greater probability of having a pelvic fracture in this population [41] . For this reason, CRC survivors who have received pelvic radiotherapy should undergo long-term bone density monitoring, appropriate medical treatment for osteopenia and osteoporosis, and careful evaluation following development of any symptoms suggestive of fractures.
Secondary neoplasms induced by pelvic irradiation are a known but less common complication. Few studies have evaluated the risk of a second cancer in rectal cancer patients treated with radiotherapy before or after surgery, and the results are variable and controversial [42] .
Urinary dysfunction
The incidence of urinary dysfunction in patients undergoing surgery for rectal cancer depends specifically on the type of intervention (it is higher after abdominoperineal resection compared to a low rectal resection) and the extent of the pelvic dissection. Radiotherapy does not seem to exert an enhancing effect on the rate of long-term urinary incontinence. Given the variety of options including drugs, neurostimulation of sacral roots, artificial sphincter, etc., the management of these situations should involve consultation with an urologist [43] .
Sexual dysfunction
CRC survivors can experience a wide range of sexual dysfunctions that can affect their quality of life. Men can experience decreased libido, erectile dysfunction, and ejaculatory disorders such as retrograde ejaculation (23-69%). Women can also experience decreased libido, dyspareunia, changes in genital lubrication, and anorgasmia (19-62%). In general, sexual dysfunction is more common in patients treated for rectal cancer than for colon cancer [44] . Several therapies are available to treat sexual dysfunction in men, such as oral administration of a phosphodiesterase-5 inhibitor, or intracavernous drug treatments. The available treatment options for sexual dysfunction in women are more limited, and none have been systematically evaluated in CRC survivors. Lubricants and vaginal moisturisers can be useful in relieving vaginal dryness and dyspareunia. Low-dose vaginal oestrogen preparations can also be used. Pelvic floor muscle training (Kegel exercises) and vaginal dilators can be recommended to prevent vaginal stenosis following pelvic radiation therapy [44] .
Lifestyle modifications and recommendations for primary and secondary prevention of recurrences in colorectal cancer survivors
Lifestyle modification and primary and secondary prevention
Patients who have had cancer have a higher risk of developing a second occurrence due to the risk factors that led to the original cancer. It is even possible that patients who do not die from cancer could still die from causes that are modifiable through changes in lifestyle or through secondary prevention activities. Currently, much scientific evidence is being generated on the effects of nutrition and physical exercise on CRC survivors. There are still few clinical trials that demonstrate effects on tumour recurrence and mortality that result from changes in energy balance, such as weight loss, physical activity, or changes in diet [45, 46] . Most of the trials carried out relate only to short-term results, such as an improvement in physical condition, psychological status, or quality of life [47] . However, there are consistent data from observational studies that show the beneficial effect of changes in physical activity and diet [48] [49] [50] . In addition, physical activity improves heart health and decreases the osteoporosis risk, and mighty be helpful in attenuating cardiotoxic treatment effects and other long-term effects of cancer treatment. Currently, the World Cancer Research Fund recommends that CRC survivors follow the same recommendations as for reducing the primary cancer risk [51] .
Some studies have shown that cancer survivors receive fewer recommendations about preventive activities than do people who have not had cancer [52] . In addition, there are differences in the type of recommendations that depend on the attending professional. In the study by Snyder et al, patients monitored only by primary care physicians were more likely to receive preventive non-cancer-specific interventions, while those monitored by oncologists received interventions focused on cancer surveillance [53] .
The follow-up after CRC treatment represents an optimal period for the healthcare professionals involved to discuss recommendations on healthy lifestyles with the patient, especially regarding diet and physical exercise, and presenting a consistent message. Patients tend to be more motivated to adopt these recommendations and initiate changes in physical activity and diet during this period, and to set aside other unhealthy habits such as smoking or alcohol. Table 4 shows the main recommendations on lifestyles and for secondary cancer prevention.
Based on the available evidence, healthcare professionals who care for CRC survivors should encourage their patients to eat a healthy diet, maintain weight (or reduce it in the case of obese patients), reduce sedentary habits, and increase physical activity. These professionals should also not miss the opportunity to review and reinforce the participation of their patients in screening programmes for CRC, and breast and cervical cancer.
Functional assessment in elderly colon cancer survivors
Tumour pathology in elderly patients, even those in the complete remission phase, assumes an increased prevalence Table 4 Recommendations concerning lifestyle and secondary cancer prevention Recommendations on diet Maintaining a diet rich in vegetables, fruits, and whole grains Reduce the frequent consumption of red meat and processed meat Limit sugar consumption and avoid sugary drinks Recommendations on physical activity Engage in regular physical exercise, with at least 150 min per week of moderate aerobic activity Limit the time spent sitting For patients who choose walking as exercise, a rate of 100 steps per minute is consistent with moderate activity, so that a useful guideline would be 1000 steps in 10 min or 3000 in 30 min A patient who wants to lose weight should increase the usual physical activity to about 250-300 min per week A patient who has a disability should discuss options with a counsellor Recommendations on tobacco and alcohol consumption Quit smoking Limit alcohol consumption, although it is best to avoid alcoholic beverages Recommendations on secondary cancer prevention Persons who have had colorectal cancer and have had 5 years of disease-free survival are recommended to participate in colorectal cancer screening programmes Women are recommended to participate in population-based breast and cervical cancer screening programmes of frailty and functional dependence compared to healthy individuals, with an increase in morbidity and mortality and the associated sociosanitary costs [54] . Difficulties can also appear in performing the activities of daily living, for example, with the management of ostomies. It is necessary in this population to make a comprehensive assessment that, in addition to the functional situation, includes the cognitive status, social situation, and a nutritional assessment, since all of these factors will influence the patient's functional capacity and quality of life. All this will allow the establishment of therapeutic objectives and monitoring of the progress thereof [55] .
Coordination between levels of care for optimal colorectal cancer survivor follow-up
The high prevalence of CRC and increased life expectancy due to improvements in preventive and therapeutic measures is generating a large number of long-term survivors. In addition to the usual continuity of care of the various comorbidities, this increase requires the involvement across all levels in the care, intervention, and monitoring of these patients. In theory, patient treatment must be multidisciplinary and shared over the entire course of the disease; this involves more intense monitoring by hospital caregivers in the first years, and a greater involvement of primary caregivers in the long-term survival phase.
For long-term survivors who have a low risk of recurrence, there is currently no scientific evidence in favour of monitoring at one or another level of care [56, 57] . However, there are studies that favour the view that monitoring these patients can increase their survival [6, 58, 59] . Together with the high number of such patients, this justifies the involvement of primary care personnel in the monitoring programme.
The enabling of a shared monitoring of the long-term surviving CRC patients requires effective communication between the different levels of care [60] . Although the current trend towards unified electronic medical records could facilitate this communication, the main communication tool between the levels of care at the current time continues to be clinical reports. It is therefore important to standardise the content of these reports in both directions between primary caregivers and hospital caregivers. References are made to mechanisms for the exchange of clinical and individual health information in Act 41/2002 on patient autonomy and Act 16/2003 on the cohesion of the National Health System. The Spanish Royal Decree 1093/2010 establishes the minimum set of data that should appear in the clinical reports and that must be respected by both levels. The hospital specialist must make a complete report at the beginning and end of treatment that enables and guides the establishment of an appropriate follow-up plan [61] .
The report from the hospital caregiver must include:
• Follow-up of long-term CRC survivors requires good communication between both levels of care to guarantee quick access to treatment in response to any sign of suspected recurrence or a second tumour. The objectives of primary care follow-up should focus on the detection of curable recurrences and second neoplasms, monitoring of the complications of long-term treatments, monitoring of sequelae and comorbidities, and above all, improving the quality of life for these patients [62] [63] [64] . These aspects should be reflected in the clinical history from the primary care and indicated in the referral report to hospital caregiver if necessary [58] .
Conclusions
The objective of follow-up programmes for long-term colorectal cancer survivors is the early-stage detection of recurrence(s) of the disease, at the point where it is amenable to curative surgical resection. That is why followup programmes should focus on patients who can tolerate aggressive curative treatment (surgery, chemotherapy, etc.). Table 5 summarises the main recommendations for follow-up in colorectal cancer survivors.
The disease recurrence can appear as metachronic colorectal neoplasms, which would justify follow-up colonoscopy in such patients, either for metastasis or a local recurrence. Carrying out clinical evaluations, analytical CEA determinations, and radiological tests to investigate these latter assumptions has demonstrated survival benefit for these patients.
Treatments administered and surgery performed can produce long-term sequelae that must be evaluated by the corresponding specialists. With an ever-increasing number of long-term survivors, monitoring and the control of sequelae requires the involvement and implementation of relationship systems between the different levels of care. Thereafter, the follow-up can be done at one year after the initial colonoscopy, and then subsequently every 5 years as long as there are no individual indications for testing before that Intestinal and anorectal sequelae (diarrhoea, incontinence, etc...), as well as those derived from radiotherapy, can be managed through medication, with surgical options as an alternative if medication treatment fails. Similar recommendations can be established for urological or sexual sequelae, although these will require more precise evaluation by a specialist Healthcare professionals who care for colorectal cancer survivors should encourage those patients to eat a healthy diet, maintain weight (or reduce weight in the case of obese patients), reduce sedentary habits, and increase their physical activity. Opportunities should be taken to review and reinforce the participation by these patients in screening programmes that are currently underway It is necessary to carry out a global assessment of the patient in all areas to be able to propose an adequate programme of therapeutic management Coordination between different levels of care (primary care and hospital care) is essential to guarantee rapid access to diagnostic/therapeutic care in response to any sign of suspected recurrence, a second tumour, or the appearance of sequelae due to the treatment given for the original tumour To enable the monitoring of surviving colorectal cancer patients starting from the primary care level, it is necessary to have clinical reports that, in addition to data on the patient's disease, include indications for the adverse effects of long-term treatments, indications for follow-up diagnostic tests, and recommendations for monitoring sequelae
